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Abstract 

Background: Social support has been suggested to positively influence cognition and mortality in old age. 
However, this suggestion has been questioned due to inconsistent operationalisations of social support among 
studies and the small number of longitudinal studies available. This study aims to investigate the influence of 
perceived social support, understood as the emotional component of social support, on cognition and mortality in 
old age as part of a prospective longitudinal multicentre study in Germany. 

Methods: A national subsample of 2,367 primary care patients was assessed twice over an observation period of 
18 months regarding the influence of social support on cognitive function and mortality. Perceived social support 
was assessed using the 14-item version of the FSozU, which is a standardised and validated questionnaire of social 
support. Cognition was tested by the neuropsychological test battery of the Structured Interview for the Diagnosis 
of Dementia (SIDAM). The influence of perceived support on cognitive change was analysed by multivariate 
ANCOVA; mortality was analysed by multivariate logistic and cox regression. 

Results: Sample cognitive change (N = 1,869): Mean age was 82.4 years (SD 3.3) at the beginning of the 
observation period, 65.9% were female, mean cognition was 49 (SD 4.4) in the SIDAM. Over the observation period 
cognitive function declined in 47.2% by a mean of 3.4 points. Sample mortality (N = 2,367): Mean age was 82.5 
years (SD 3.4), 65.7% were female and 185 patients died during the observation period. Perceived social support 
showed no longitudinal association with cognitive change (F = 2.235; p = 0.135) and mortality (p = 0.332; CI 0.829- 
1.743). 

Conclusions: Perceived social support did not influence cognition and mortality over an 18 months observation 
period. However, previous studies using different operationalisations of social support and longer observation 
periods indicate that such an influence may exist. This influence is rather small and the result of complex 
interaction mechanisms between different components of social support; the emotional component seems to have 
no or only a limited effect. Further research is needed to describe the complex interactions between components 
of social support. Longer observation periods are necessary and standardised operationalisations of social support 
should be applied. 
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Background 

Social support is known to have a beneficial effect on phy- 
sical and mental health in old age [1-3]. Several studies 
revealed an association between a lack of social network 
and mortality [4,5]. Results regarding the influence of 
social support on cognition in old age are less consistent. 
The reason for this is that definitions of social support 
vary considerably across studies and that operationalisa- 
tions are not standardised: while some definitions consider 
structural aspects of social networks such as size [6], or 
focus on emotional components such as the availability of 
a good friend with whom to talk [7], others include both 
social network and emotional components [8-12]. 

Understood as the number of social relationships of an 
individual, social support has been found to influence cog- 
nitive change and dementia in old age. Several studies 
show that individuals with less relationships have a higher 
risk for cognitive decline and dementia than those with 
more social relations [8,10,11], and that the risk for cogni- 
tive decline decreases with an increase in the number of 
personal contacts [8,9]. Even though evidence for an influ- 
ence prevails, Seeman and colleagues found no influence 
of the number of relationships on cognition [12]. However, 
the operationalisation of structural aspects of social net- 
works is limited since the number of persons a study parti- 
cipant has contact with is not necessarily related to the 
amount of social support he perceives. 

Studies focusing on emotional aspects of social support 
instead of, or in addition to, structural aspects of social 
networks are less consistent in their findings. Zunzunegui 
and colleagues and Beland and colleagues investigated the 
influence of membership of a social group on cognition. 
They found that persons who belonged to any kind of 
social group showed less cognitive decline in old age. This 
effect increases with age [8,13]. Findings regarding emo- 
tional support, understood as having the feeling that there 
is someone to rely on if needed, are most inconsistent. 
While cross-sectional studies revealed an association 
between the presence of a "significant other" and cognition 
[7,14], only one of three longitudinal studies [9,10,12] 
reported a positive influence of the perceived sufficiency 
of support received on cognition [12]. 

In summary, the influence of social support on cogni- 
tion remains unclear. Evidence is strongest for a positive 
influence of large personal social networks and a high 
frequency of contacts with persons in these networks. 
However, studies regarding the influence of emotional 
components of social support on cognition vary in study 
design, outcomes and operationalisations employed. 
Especially longitudinal studies vary considerably in their 
results. Even among studies with comparable outcomes it 
still remains unclear which particular aspects of social 
support influence cognition: Does social support impact 



on cognition through emotional benefits such as stress 
reduction, or rather through an increased level of physi- 
cal and cognitive activation due to a large number of 
friends? 

The aim of this study was to investigate the longitudinal 
impact of the emotional component of social support on 
cognitive change. We defined emotional support as sub- 
jectively perceived support, which is independent from 
actually received support and structural aspects of social 
networks and as such excludes influences of increased 
physical and cognitive activation on cognition. Perceived 
social support was operationalised using a standardised 
instrument. Mortality was investigated as a second end- 
point, since severe cognitive decline may result in demen- 
tia and finally death. 

Methods 

Design 

This study is part of the German prospective longitudinal 
multicentre study on Ageing, Cognition and Dementia in 
Primary Care Patients (AgeCoDe), established to investi- 
gate risk factors for dementia. The AgeCoDe cohort 
comprises of primary care patients aged 75 years and 
older. Trained interviewers (psychologists and physicians) 
visited the patients at home for baseline assessment as 
well as three follow-up assessments every 18 months. 
General practitioners were asked to fill out a question- 
naire about their patients' health status at each time of 
assessment. Because perceived social support was 
assessed for the first time in follow-up 2, all data analysed 
in this study refer to follow-up 2 and 3. 

Ethics 

The study was conducted in accordance with the Helsinki 
declaration and has been approved by the local ethics 
boards of all participating centres (reference numbers: 
050/02 [University of Bonn], 2079 [Faculty of Medicine, 
University of Diisseldorf], OB/08/02 [Hamburg Medical 
Association], 143/2002 [Faculty of Medicine, University of 
Leipzig], 0226.4 [Medical Ethics Commission II, University 
of Heidelberg at the University Medical Center of Man- 
nheim], 713/02 [Faculty of Medicine, Technical University 
of Munich]. All participants gave written informed con- 
sent prior to study entry. 

Sample 

Our analyses are based on a subsample of the AgeCoDe 
cohort. AgeCoDe study participants were recruited from 
138 primary care practices at six German study centres 
(Hamburg, Bonn, Diisseldorf, Leipzig, Mannheim and 
Munich) between January 1st 2003 and November 30th 
2004. Inclusion criteria were absence of dementia 
(according to the general practitioner's opinion) and at 
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least one consultation with the general practitioner 
within the last 12 months. All participants had to be 
regular patients of the respective primary care practices. 
Exclusion criteria were residence in a nursing home, 
consultations by home visit only, severe illness fatal 
within three months (according to the general practi- 
tioner's opinion), insufficient ability to speak German, 
deafness, blindness and an insufficient ability to consent. 
A total of 3,327 primary care patients were included in 
the AgeCoDe cohort and participated in the baseline 
assessment. Follow-up assessments were conducted at 
18 months intervals. This study assesses the data of fol- 
low-up 2 (FU2) and follow-up 3 (FU3) which were per- 
formed 3 and 4.5 years after baseline assessment, 
respectively. 
Sample mortality 

At FU2, 2,412 of 3,327 patients initially enrolled at base- 
line were assessed. Patients not assessed at FU2 were 
excluded for the following reasons: 39 patients were 
younger than 75 years at baseline, 70 patients had a diag- 
nosis of dementia at baseline, 305 patients died and 501 
patients dropped out for other reasons. All patients 
assessed at FU2 were required to have a valid social sup- 
port score (no more than 3 out of 14 missing items), 
which was met by 2,367 patients (out of 2,412 patients; 
98.1% [see Figure 1]). 
Sample cognitive change 

To investigate the influence of perceived support on cog- 
nitive change, patients were additionally required to sur- 
vive until FU3 and to have a valid score for cognition at 
FU2 as well as FU3. This applied to 1,869 patients, which 
is 77.5% of all patients assessed at FU2 (see Figure 1). 

Operationalisation of social support 

This study investigates perceived social support, as the 
emotional component of social support, operationalised 
using the 14-item short form of the questionnaire for 
social support (FSozU K-14) by Fydrich and colleagues 
[15]. This instrument measures perceived social support 
independently of actually received support. Examples of 
the 14 items are: "I have a very close person, on whose 
help I can always count", "I know several people, with who 
I enjoy to spend time with", "When needed I have no trou- 
ble to borrow things from my neighbours" and "I have 
friends/family members who take the time and definitely 
listen to me, when I need to talk". 

The 5-item Likert scale was adapted for the assessment 
of elderly patients with probable cognitive impairment to 
include yes/no answers, according to the suggestion by 
Kelsey and colleagues [16]. For analysis, a sum score was 
calculated ranging from 0-14 with high scores indicating 
a high level of perceived social support. 

The distribution was left-skewed and, therefore, nor- 
mal distribution could not be taken for granted. For that 



reason the score was dichotomised. The cut-off point 
was chosen at the elbow of the distribution at 11.5 
points. This allowed expedient differentiation in regard 
to context and, at the same time, ensured a group size 
sufficient for statistical analysis (low social support 
24.8%, N = 587; high social support 75.2%, N = 1,780). 

Because physical and cognitive activation stimulated 
by social contacts can also influence cognition, we 
included both factors as potential confounders. Physical 
activity was defined as performing at least one physical 
activity at least twice a week (e.g. riding a bicycle, taking 
longer walks, hiking, swimming, etc.). Cognitive activity 
was defined as being at least twice a week engaged in at 
least one of the following activities: reading, writing, sol- 
ving crossword puzzles and memory training. 

Cognitive function 

Cognitive function was assessed by the neuropsychological 
test battery of the Structured Interview for the Diagnosis 
of Dementia of the Alzheimer type, Multi-infarct Demen- 
tia and Dementia of other Aetiology according to DSM- 
III-R, DSM-IV and ICD-10 (SIDAM) [17]. The SIDAM 
Score (SISCO) was calculated from the 55-item neuropsy- 
chological test battery. Cognitive change within the obser- 
vation period of 18 months was measured by calculating 
the difference between the SISCO at FU3 and at FU2. The 
Mini Mental Status Test (MMST) is included in SIDAM 
[18]; scores were calculated accordingly. 

Mortality 

If a patient could not be reached by mail and phone to 
schedule the next assessment, a contact person (usually 
spouse, children, other relatives or the general practi- 
tioner) was phoned. In case of death the contact person 
was asked to provide the date of death. 

Health status 

Data regarding health status were collected through 
patient interviews and questionnaires for the general 
practitioners. Subjective health status was measured 
using the visual analogue scale EQ-VAS of the EQ-5D in 
its German translation [19]. Cognitive and physical activ- 
ity and impaired ability to walk were assessed by patient 
interviews. In addition, patients were asked to provide 
their current height and weight; the Body Mass Index 
was calculated based on this information. For each 
patient, the general practitioner filled out a questionnaire 
regarding patient morbidity. Based on the questionnaires, 
objective health status was measured by the number of 
co-morbidities and relevant chronic diseases in this age 
group. Additionally, patients were asked to show which 
medications they take in order to calculate the number of 
medications taken. Because cardiovascular diseases are a 
risk factor for mortality, a sum score for cardiovascular 
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AgeCoDe Cohort 
Baseline 
N = 3,327 



Patients assessed 
in Follow-up 2 
N = 2,412 



Patients with valid Social 
Support Score in Follow-up 2 
N = 2,367 



Final sample for Endpoint 
Mortality 
N = 2,367 



Excluded Patients 




age below 75 years 


39 


dementia at baseline 


70 
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305 


other 


501 
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no valid social support score 45 






\ 





Excluded Patients 




died between Follow-up 2 




and Follow-up 3 
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Drop-out for other reasons 




than death 


274 


no valid SISCO in Follow-up 2 




and/or Follow-up 3 


39 



Final sample for Endpoint 
Cognitive Change 
N = 1,869 



Figure 1 Sampling frame 



illness was included in the analysis. Cardiovascular illness 
was defined as the number of cardiovascular conditions a 
patient has. The following cardiovascular conditions were 
assessed: hypertension, arrhythmia, coronary heart dis- 
ease, myocardial infarction, peripheral artery occlusive 
disease, stenosis of precerebral arteries, transient cerebral 
ischaemic attack and cerebral infarction. Alcohol misuse/ 
abuse was measured by the judgement of the general 
practitioner. 

Psychosocial factors 

Information regarding marital status, engagement in 
social groups (e.g. local community, church), smoking 
behaviour and sensory impairment were assessed by 
patient interviews. The instrumental activities of daily 
living (IADL) were assessed by the Instrumental Activ- 
ities of Daily Living Scale by Lawton and Broady [20]. 
Depression was assessed using the 15-item short form 
of the Geriatric Depression Scale [21]. Social status was 
measured in terms of education according to the CAS- 
MIN classification [22]. 

For patients with a MMST score below 25, all infor- 
mation obtained through patient interviews was double- 



checked for accuracy by a close relative or, if not avail- 
able, by nursing staff or the general practitioner. 

Statistical analysis 

All statistical analyses were performed with SPSS version 
16.0. Multifactorial ANCOVA was applied to analyse the 
influence of social support on cognitive change con- 
trolled for confounders. The set of confounding variables 
regarding cognitive change in old age was selected based 
on literature research and included the following con- 
founders: age [7,13,14]; gender [23,24]; education [7,25]; 
cognitive function at FU2 [26]; sensory impairment (Bas- 
suk, Glass, 1999) [10]; health status in terms of number 
of physical co-morbidities, number of medications taken 
and self-rated health status [13,14]; physical activity 
[27-29]; cardiovascular illness and alcohol abuse [30]; 
depression [31]; diabetes mellitus, smoking behaviour, 
Body Mass Index [30]; cognitive activity [32,33]; instru- 
mental activities of daily living [7]; engagement in social 
groups [8,13,14]; as well as interaction effects between 
age and gender [8] and between age and engagement in 
social groups [13,14]. Results were double-checked with 
other sets of confounding variables. Cognitive and 
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physical activity were included in the set of confounding 
variables in addition to social support, because they are 
potentially effective components of social support. The 
research question focuses on the influence of perceived 
social support on cognitive change. The examination of 
the confounding factors was not the objective. Therefore, 
superfluous variables without significant influence were 
excluded from the model by backward selection. 

Multifactorial cox and logistic regression models were 
calculated to analyse the impact of perceived social sup- 
port on mortality and survival time controlled for con- 
founding variables. The set of confounding variables was 
selected based on literature research. Confounding vari- 
ables influencing cognition in old age were included as 
well, because severe cognitive decline may result in 
dementia and reduce survival time. The set contained the 
following confounders in addition to the set of confound- 
ing variables for cognitive change: marital status [10,34]; 
social stratum (by education) [35]; as well as interaction 
effects between gender and marital status [34] and 
between engagement in social groups and gender [8] . Phy- 
sical and cognitive activity were included for a detailed 
investigation of potentially effective components of social 
support. The final model was selected by forward as well 
as backward selection and was double-checked with other 
sets of variables. 

Results 

Cognitive change 

Of 1,869 patients eligible for analysis regarding cognitive 
change, 65.9% were female and 34.1% male. The mean age 
at FU2 was 82.4 years (SD 3.3, range 79-95). This subsam- 
ple was smaller than the sample analysed regarding mor- 
tality since all patients who died or dropped out for any 
other reasons between FU2 and FU3 were excluded (see 
Figure 1). Mean cognitive function was 49 (SD 4.4) out of 
55 possible points in the SISCO. In total, cognition 
declined in 47.2% of the patients by a mean of -3.4 (SD 
3.4) points in the SISCO and cognition improved in 38.2% 
of the patients by a mean of 2.3 (SD 1.6) points. 

Patients assessed at FU2 but not included in the sam- 
ple for cognitive change were somewhat older (mean 
age 83.2 years (SD 3.8), T = 4.617; p = 0.000), more 
likely to be female (66.1%, f = 0.007; df = 1; p = 0.932) 
and had worse cognitive function at FU2 (46.0; SD 7.9) 
points in the SISCO, T = -8.310; p = 0.000) than 
included patients. 

Of all patients eligible for analysis, 24% had low and 
76% had high perceived social support. Cross sectional 
analyses revealed an association between perceived sup- 
port and cognitive function at FU2 (T = -2,564; p = 
0.011). The longitudinal influence of social support was 
analysed by investigating cognitive change between FU2 
and FU3. 



Figure 2 shows cognitive change in relation to high and 
low social support. Both groups differ regarding the per- 
centage of patients whose cognitive function declined, 
stayed unchanged, or improved (% 2 = 6.361; df = 2; p = 
0.042). In both groups, cognitive function slightly 
declined between FU2 and FU3 (high social support -0.6; 
SD = 3.5 and low social support -1.0; SD = 4.2). The 
decline was significantly higher in the group with low 
social support (T = -2.058; p = 0.048). 

The final model of the multivariate ANCOVA (Model 1) 
is displayed in Table 1. To determine whether the inclu- 
sion of physical and cognitive activity as possible influen- 
cing factors of social support changes the influence of 
perceived support in the final model, the final model was 
additionally calculated including both factors (see Model 2 
in Table 1). In both models, perceived social support did 
not have a significant influence on cognitive change over 
the observation period of 18 months (Model 1: p = 0.135; 
Model 2: p = 0.146). Cognitive change was significantly 
influenced by gender, age, impaired ability to walk, instru- 
mental activities of daily living, cognitive function at the 
beginning of the observation period and Body Mass Index. 
Physical and cognitive activity had no significant influence. 

Mortality and survival time 

Of 2,367 patients eligible for analysis regarding mortality, 
65.7% were female and 34.3% male. The mean age at FU2 
was 82.5 years (SD 3.4, range 77-101 years). Mean cogni- 
tive function was 48.6 (SD 4.8) out of 55 points in the 
SISCO. 

Of all patients, 24.8% had low and 75.2% had high per- 
ceived social support. During the 18 months observation 
period, 185 patients (7.8%) died and N = 1,908 (80.6%) 
survived. A total of N = 274 patients (11.6%) dropped out 
between FU2 and FU3 for other reasons than death. 
Figure 3 shows the percentage of mortality in patients 
with high and low perceived social support. The percen- 
tage of survivors is significantly higher in the group with 
high perceived social support (% 2 = 3,899; df = 1; p = 
0.049). 

Patients excluded at FU2 for the lack of a valid social 
support score were mostly female (82.2%, ft 2 = 5.400; df = 
1; p = 0.020), were slightly older (mean age 84.2; SD 4.4) 
years, T = 2.587; p = 0.013) and performed worse in cogni- 
tive testing (32.5; SD 15.6) points in the SISCO, T = 
-5.906; p = 0.000). 

Table 2 and Table 3 show the final models for factors 
influencing mortality and survival time. Perceived social 
support does not significantly influence mortality (p = 
0.332, Table 2 Model 3) and survival time (p = 0.216, 
Table 3 Model 5). Factors with a significant influence on 
mortality were higher age, lower cognitive function at the 
beginning of the observation period, lower subjective 
health status, alcohol abuse, little physical activity and 
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Cognitive change 




■ declined 

□ unchanged 

□ improved 



Perceived social support 

Figure 2 Cognitive change subject to perceived social support. 

> / 

impaired instrumental activities of daily living. The same Discussion 

factors were found to significantly influence survival time Main results 

(see Table 3). Regular cognitive activity had no significant The aim of this study was to investigate the longitudinal 

influence on mortality (see Table 2 Model 4) and survival impact of perceived social support on cognitive change 



time (see Table 3 Model 6). The 


same factors were found 


and mortality 


in old age. Perceived 


social support, 


to significantly influence mortality and survival time if 


understood as 


the emotional component of social sup- 


selected by backward selection. 




port, was not found to significantly influence cognitive 


Table 1 Final models for the endpoint cognitive change (ANCOVA, backward selection) 






Model 1 




Model 2 




Variable 


F-ratio 


Significance 


F-ratio 


Significance 


Constant 


0.125 


p = 0.724 


0.159 


p = 0.690 


Perceived social support 


2.235 


p = 0.135 


2.114 


p = 0.146 


Gender 


29.596 


p = 0.000 


29.584 


p = 0.000 


Age 


5.747 


p = 0.017 


5.746 


p = 0.017 


mpaired ability to walk 


3.398 


p = 0.017 


3.102 


p = 0.026 


Instrumental activities of daily living 


51.832 


p = 0.000 


51.973 


p = 0.000 


Cognitive function at FU2 


5.841 


p = 0.016 


5.497 


p = 0.019 


Body Mass Index 


13.523 


p = 0.000 


13.796 


p = 0.000 


Cognitive inactivity 






1.013 


p = 0.314 


Physical inactivity 






0.516 


p = 0.473 



Dependent Variable: Cognitive Change (FU3-FU2) 
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Figure 3 Mortality between FU2 and FU3 subject to perceived social support 



change, mortality and survival time over the 18 months 
observation period. 

So far, the mechanisms of how social support may act 
as a protective factor remain unclear. This is mainly due 
to inconsistent operationalisations applied among stu- 
dies reporting an association between social support and 
cognition. Three mechanisms are conceivable to account 
for the effect of social support on cognition: 1. physical 



activation through living a socially active lifestyle (e.g. 
leaving the house more often to meet friends), 2. cogni- 
tive stimulation through social interaction, and 3. posi- 
tive emotions caused by perceived social support, which 
may decrease stress levels. 

This study focused on three aspects of social support 
in order to investigate which of these components, if 
any, influence cognitive change: perceived social support 



Table 2 Final models for the endpoint mortality (logistic regression, forward selection) 



Model 3 Model 4 

Variable Odds Significance 95% Confidence Odds Significance 95% Confidence 

Ratio interval Ratio interval 



Constant 


0.002 


P = 


= 0.006 






0.003 


P 


= 0.008 






Perceived social support 


1.202 


P = 


= 0.332 


0.829 


1.743 


1.212 


P 


= 0.312 


0.835 


1.757 


Age 


1.109 


P = 


= 0.000 


1.059 


1.161 


1.106 


P 


= 0.000 


1.056 


1.158 


Cognitive function at FU2 


0.968 


P = 


= 0.038 


0.939 


0.998 


0.966 


P 


= 0.030 


0.937 


0.997 


Health status (subjective) 


0.987 


P = 


= 0.004 


0.978 


0.996 


0.987 


P 


= 0.006 


0.978 


0.996 


No alcohol abuse 


0.252 


P = 


= 0.010 


0.088 


0.715 


0.244 


P 


= 0.008 


0.086 


0.695 


Physical inactivity 


2.183 


P = 


= 0.000 


1.548 


3.079 


2.226 


P 


= 0.000 


1.580 


3.138 


Preserved instrumental activities of daily 


0.790 


P = 


= 0.000 


0.722 


0.864 


0.790 


P 


= 0.000 


0.723 


0.864 


living 






















Cognitive inactivity 












0.666 


P 


= 0.362 


0.278 


1.597 



Dependent Variable: Mortality between FU2 and FU3 
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Table 3 Final models for the endpoint survival time (cox regression, forward selection) 



Model 5 Model 6 

Variable Exp(B) Significance 95% Confidence interval Exp(B) Significance 95% Confidence interval 



Perceived social support 


1.241 


P = 


= 0.216 


0.882 ■ 


■ 1 .748 


1.240 


P = 


= 0.217 


0.881 ■ 


■ 1.745 


Age 


1.099 


P = 


= 0.000 


1.054 ■ 


■ 1.146 


1.098 


P = 


= 0.000 


1 .054 ■ 


■ 1.145 


Cognitive function at FU2 


0.974 


P = 


= 0.040 


0.950 ■ 


■ 0.999 


0.970 


P = 


= 0.022 


0.944 ■ 


■ 0.995 


Health status (subjective) 


0.986 


P = 


= 0.002 


0.977 ■ 


■ 0.995 


0.987 


P = 


= 0.003 


0.978 ■ 


■ 0.995 


No alcohol abuse 


0.274 


P = 


= 0.005 


0.111 ■ 


■ 0.674 


0.268 


P = 


= 0.004 


0.109 ■ 


■ 0.660 


Physical inactivity 


2.149 


P = 


= 0.000 


1.557 ■ 


■ 2.967 


2.187 


P = 


= 0.000 


1 .585 ■ 


■ 3.018 


Preserved instrumental activities of daily living 


0.809 


P = 


= 0.000 


0.746 ■ 


■ 0.876 


0.808 


P = 


= 0.000 


0.746 ■ 


■ 0.875 


Cognitive inactivity 












0.619 


P = 


= 0.237 


0.279 ■ 


■ 1.372 



Dependent Variable: Survival time between FU2 and FU3 



as the emotional component of social support, and phy- 
sical as well as cognitive activity as factors that possibly 
act through activation. Our results indicate that none of 
the three components had a significant influence on 
cognitive change over the 18 months observation period. 
Only physical activity was found to influence mortality 
and survival time. 

Strengths and limitations 

This study was performed on a large subsample of the 
AgeCoDe cohort. The mean age of participants was 82 
years. A large number of variables was available to con- 
trol the influence of social support on cognitive change 
and mortality for confounders. Particular strengths of 
this study are the high quality of data and the high level 
of quality assurance. Data were collected in face-to-face 
patient interviews. All information provided by patients 
with impaired cognitive function (MMST < 25) was dou- 
ble-checked for accuracy by their spouse, relatives, nur- 
sing staff or the general practitioner. If a patient could 
not be reached by mail and phone to schedule the next 
assessment, a contact person (usually spouse, children, 
other relatives or the general practitioner) was phoned. 
In case of death the contact person was asked to provide 
the date of death. Social support was assessed by a vali- 
dated instrument, the FSozU-K14 by Fydrich and collea- 
gues [15], in patient interviews. The mean cognitive 
function of patients was 48.6 (SD 4.8) out of 55 points in 
the SISCO at the time of assessment of perceived social 
support. Since the cut-off value for early-stage dementia 
in the assessed age group is 36 points [36], we assume 
that patients were able to provide accurate answers to 
the social support items. 

The assessed sample is unique in presenting data regard- 
ing the influence of social support on cognition and mor- 
tality for the 80+ age group. However, at the same time, 
the mean age of 82 years of participants limits compari- 
sons to other studies focusing on younger age groups. It 
has been suggested that the influence of social support 
changes with increasing age. Beland and colleagues report 



that a cross-sectional association between social support 
and cognition exists until the age of 80 years but disap- 
pears beyond the age of 80 [13]. This effect needs further 
investigation. Patients with significantly worse cognition 
had to be excluded from analyses because no social sup- 
port score was available. However, all models were con- 
trolled for cognitive performance at the beginning of the 
observation period and, therefore, influence of perceived 
support was measured independently from this. 

Further limitations of this study are the observation 
period and the mortality rate among the 80+ years age 
group. Compared to other studies, the 18 months obser- 
vation period is rather short. As a result, small effects of 
social support on cognition may not have been detect- 
able. In our subsample, the death rate of 7.8% is relatively 
low compared to the drop-out rate of 11.6%. We there- 
fore considered survival time in addition to mortality 
itself to make results more reliable. 

Co-morbidity was assessed by the number of existing 
co-morbidities and the number of medications taken per 
patient, rather than by specific illnesses. In addition, we 
included the subjective health status in the statistical 
model. Subjective health status has been shown to be a 
valuable predictor of mortality, with similar predictive 
power to co-morbidity scores [37]. 

One last limitation of this study is the skewed distribu- 
tion of the social support score. The score did not ade- 
quately differentiate among patients with a high social 
support score and, as a result, we dichotomised the score. 
However, we additionally performed all analyses with the 
original social support score (not displayed). The results 
were consistent with the findings presented in this article. 

Comparison with literature 
Cognitive change 

We identified a cross-sectional and a longitudinal uni- 
variate association between perceived social support and 
cognitive change. This association could not be found in 
the multifactorial longitudinal model. Longitudinally, 
perceived social support was influenced by age, gender, 
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impaired ability to walk, instrumental activities of daily 
living, Body Mass Index and cognitive function at the 
beginning of the observation period. These findings are 
consistent with previous studies [7,10,13,24,26,30]. 

Seeman and colleagues [12] used a definition of social 
support similar to our own ("How often do you feel loved 
by family/friends? How often are family/ friends/your part- 
ner ready to listen if you need to speak about problems?"). 
They found a significant influence of emotional support 
on cognitive change over an observation period of 7.5 
years among patients aged 70-79 years (mean age 74 years 
at baseline). However, the cognitive change measured was 
deemed rather small by the authors. The results of the lin- 
ear regression showed no significant predictive value of 
emotional support (p = 0.07) when controlled for further 
social network and support characteristics as well as socio- 
demographic variables. Only after reducing the model by 
eliminating all other social components, emotional sup- 
port yielded a significant p-value (p = 0.05, b = 1.2) and an 
explained variance of 0.3%. In total, evidence for the 
impact of emotional support on cognitive change in this 
study is weak. In view of both the explained variance of 
0.3% and the significantly longer observation period (com- 
pared to our study), it does not surprise that we did not 
find a significant influence of emotional support in our 
study. A second longitudinal study by Bassuk et al. investi- 
gated the influence of the emotional component of social 
support over 12 years among a younger sample (65 + 
years) [10]. The emotional component of social support 
had no significant influence on cognitive change. By con- 
trast, when controlled for adequacy of emotional support, 
lack of social integration did have a significant negative 
influence. The authors concluded that the influence of 
social network size does not act via the emotional compo- 
nent of social support. This conclusion is consistent with 
our results. A third longitudinal study by Green and col- 
leagues revealed a negative effect of emotional support 
and frequency of social contacts on cognitive change [23] . 
The authors concluded that social support does not have 
an influence on cognitive change, but that cognitive 
change influences social support. This association could 
not be confirmed by our study. Possible reasons are the 
significantly longer observation period (10 years vs. 18 
months in our study) and the considerably lower mean 
age of study participants (47 years vs. 82.5 years in our 
study). 

In summary, our study did not reveal a positive influ- 
ence of perceived social support (as the emotional com- 
ponent of social support) on cognitive change in old 
age. This may be due to the short observation period of 
18 months, or else it may not be the emotional compo- 
nent but other aspects of social support that influence 
cognition. 



Mortality 

Univariate models showed an association between per- 
ceived social support and mortality as well as survival 
time. In multifactorial models this association was no 
longer significant. Longitudinally, mortality and survival 
time were both influenced by higher age, lower cognitive 
function at the beginning of the observation period, lower 
subjective health status, alcohol abuse, little physical activ- 
ity and impaired instrumental activities of daily living. 
These results confirm findings from previous studies 
[35,38-41]. 

A longitudinal study by Rodriguez-Laso and colleagues 
[42] investigated the influence of emotional support on 
mortality over an observation period of 6 years. The mean 
age of the sample was 71 years. Emotional support was 
defined as the feeling of being loved/accepted and the feel- 
ing that other people listen if there is a need to talk about 
something. They did not find a significant influence of 
emotional support on cognition. The presence of a "signif- 
icant other" reduced the mortality risk by 25%. Marriage 
did not significantly influence mortality. In contrast, Bau- 
mann found marriage to be a protective factor in men in a 
study among patients aged 55-75 years over an observa- 
tion period of 5 years [34]. In our study, neither perceived 
support nor married status had a significant influence on 
mortality and survival time, which may be due to the 
higher mean age of our sample and the shorter observa- 
tion period. 

Possible mechanisms 

Fratiglioni and colleagues discuss three hypotheses of 
how social support may protect against cognitive 
decline: (1) The cognitive reserve hypothesis, (2) the 
stress hypothesis and (3) the vascular hypothesis [43]. 
(1) The cognitive reserve hypothesis states that social 
activity leads to increased mental stimulation of the 
brain and increased synaptogenesis in adulthood. In 
damaged areas of the brain (e.g. Alzheimer's Pathology) 
either cells are able to work more efficiently, or sur- 
rounding areas take over functions of the affected areas. 
This hypothesis is supported by the finding of Bennett 
and colleagues that the size of a social network has a 
mediating effect on the clinical symptoms of existing 
Alzheimer's pathology [6]. Our results indicate that 
complex cognitive activity in a social context may be 
necessary for these positive effects, while mental activity 
independent of a complex social environment may be 
less effective. Different to previous studies we examined 
the outcome of cognitive change rather than dementia. 
The positive effects of preceding mental stimulation 
may only be detectable in established Alzheimer's 
pathology but not in pre-pathological stages. Brain 
damage in our patients may not have been severe 



Eisele et al. BMC Geriatrics 2012, 12:9 
http://www.biomedcentral.eom/1471-2318/12/9 



Page 1 0 of 1 3 



enough to measure the positive effects of mental 
stimulation. 

(2) The stress hypothesis focuses on the emotional com- 
ponent of social support. Perceived social support is 
assumed to lead to a positive self-image and better self- 
esteem. This may buffer stress in anxiety provoking situa- 
tions which have been related to Alzheimer's disease [44] . 
An increased glucocorticoid production, as observed in 
maladaptive reactions to stress, has been shown to cause 
hippocampal damage which leads to impaired learning 
and memory function. This hypothesis could explain the 
protective effect of perceived support for cognitive decline 
independent of increased levels of social activation. Our 
results do not support this hypothesis. However, as stated 
above, in patients showing cognitive decline during our 
observation period, brain damage may not have been 
severe enough to detect a possible effect. 

(3) The third hypothesis assumes that large social net- 
works stimulate physical activity, which decreases the 
risk of cardiovascular events. Vascular diseases as well as 
vascular risk factors are involved in the pathogenesis and 
progression of Alzheimer's dementia [45,46]. This 
hypothesis could explain why the emotional component 
of social support may be ineffective if investigated inde- 
pendently of social activity, while social network size, as a 
proxy for activity levels, has a positive effect. We found 
neither the emotional component of social support, nor 
physical activity to have an influence on cognitive change 
over 18 months, but we did identify an influence of phy- 
sical activity on mortality. A longer observation period 
and more marked differences in cognitive change may be 
necessary to investigate this hypothesis further. 

Implications for practice 

For practice, the findings of this study implicate that per- 
ceived social support as a stand-alone factor is insufficient 
to protect against cognitive decline and mortality in old 
age. A protective effect may be true for physical and cogni- 
tive activity in social contexts. However, this study only 
focused the influence of social support on cognitive 
change and mortality. We did not assess the potentially 
important impact of social support on health status, qual- 
ity of life and depression in old age patients. Loneliness, 
understood as a lack of social support, is known to be one 
of the major challenges in the oldest old and should be 
addressed in practice. Therefore, social interaction and 
social integration still should be encouraged in old age. 

Implications for future research 

In sum, the results of previous studies are inconsistent. 
While some studies found a protective effect of social 
support on cognitive change and mortality, others did 
not. In the present study, multivariate models did not 
reveal a protective effect of perceived social support, 



although a significant effect was found in bivariate ana- 
lysis. Physical and cognitive activity as potentially effec- 
tive components of social support could not be shown 
to have a protective effect on cognitive change, either. 
Only physical activity had a significant influence on 
mortality in the multifactorial models, but this effect 
seems to be independent of the presence or absence of 
perceived social support. The possible mechanisms of 
how social support acts on a biological level discussed 
all refer to dementia. As a result, the cognitive changes 
investigated in this study may not have been severe 
enough to allow final conclusions regarding the dis- 
cussed hypotheses. An influence of social support on 
cognitive change and mortality through the different 
components: emotional support, cognitive and physical 
activity, cannot be explained independently of social 
context in this sample of patients aged 80 years and 
over. If existent, the influence of social support on cog- 
nition and mortality seems to be more complex. 

Future research should address the different compo- 
nents of social support (physical and cognitive activity 
should be assessed within a social context) as well as more 
complex models of social support. The effective compo- 
nents of social support need to be identified before well- 
directed intervention studies are planned. Patients over 
the age of 80 years should be given special attention in 
future studies. Previous research indicates that the effect 
of the emotional component of social support on cogni- 
tion is rather small. To investigate this effect further, 
longer observation periods are needed. 

Conclusion 

This study did not find a positive influence of perceived 
social support on cognition and mortality among 
patients aged 80 years and older. 

Previous studies using different operationalisations of 
social support suggest that an influence of social support 
on cognitive change may exist. However, the effect may 
be rather small and is most likely caused by complex 
mechanisms of interaction between the different compo- 
nents of social support. The emotional component of 
social support seems to have no or only a limited contri- 
bution to this effect. To describe the complex interac- 
tions between social support and cognition and to plan 
well-directed intervention studies, more detailed research 
is needed. Future studies should seek to determine which 
components of social support have a relevant influence 
on cognition in old age. To achieve this, long observation 
periods are necessary and standardised operationalisa- 
tions should be applied. 
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